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In This IssueUntying the Telomeric Knot
PAGE 795
Telomeric DNA forms a lasso-like structure, or T loop, that has been proposed to
protect the chromosome end from degradation. Vannier et al. show that the helicase
RTEL1 promotes genome stability by both dismantling T loops and unraveling telo-
meric quadruplex DNA structures to permit DNA replication. In the absence of
RTEL1, T loops are cleaved and resolved as circular telomere fragments, resulting
in ectopic recombination and telomere length instability.The FUS about RNA Granules
PAGE 753 and PAGE 768
RNA granules contribute to key cellular responses to stress, facilitate localized trans-
lation, and organize gene expression. How these nonmembrane-bound structuresform is an open question that two papers now address by reconstituting granule-like assemblies in vitro. Kato et al. find
that RNA-binding proteins with regions of low complexity sequence transition into a gel-like state that is characterized by
dynamic amyloid-like fibers. These assemblies may reflect the concentrated environment and substructure within cellular
granules. Han et al. show that these gels retain mRNAs that are typically associated with granules and reveal preferences
for long 30 UTRs. A closer look at FUS-bound RNAs suggests that association with the gel and, by extension, cellular granules
may be regulated by protein phosphorylation. These studies provide a framework for detailed mechanistic studies of granule
biogenesis and regulation.Coordination Holds the Key in Combination Chemotherapy
PAGE 780
Triple-negative breast cancers (TNBC) have a poor prognosis and no effective therapies. Using a systems biology approach,
Lee et al. identify combinations of signaling inhibitors and genotoxic drugs that induce TNBC cell death. They show that
signaling inhibitors synergize with genotoxic drugs by rewiring oncogenic networks and reactivating suppressed apoptotic
pathways. However, this synergy occurs only when the inhibitors are applied sequentially, highlighting the importance of
drug timing in cancer therapy design.Chaperone Keeps Polymerase Locked and Loaded
PAGE 807
Sawarkar et al. now provide evidence for an unexpected and direct role of the chaperone Hsp90 in gene expression.
Hsp90 localizes to promoters of Drosophila genes and stabilizes paused RNA polymerase. Inhibiting the ability of Hsp90
to maintain RNA Pol II in a poised state reduces the transcriptional response from target genes that can be elicited by
environmental triggers.Long ncRNA Activates Muscular Dystrophy Genes
PAGE 819
The common muscular dystrophy, FSHD, is caused by a reduced number of tandem repeats on chromosome 4, which leads
to the activation of nearby genes. Now, Cabianca et al. identify a long noncoding RNA that is expressed in FSHD patients and
coordinates derepression of genes at the FSHD locus. A lower number of repeats
reduces Polycomb silencing, allowing the expression of the RNA, which then recruits
a Trithorax epigenetic activator to the disease locus.Bypassing the Pore for Export
PAGE 832
The nuclear pore complex is thought to provide the only gateway into and out of
the nucleus for endogenous proteins and RNAs. Looking at neuromuscular
junctions, Speese et al. now show that large ribonucleoprotein granules contain-
ing mRNAs encoding postsynaptic proteins can exit muscle nuclei via nuclear
envelope budding. This process is essential for Wnt-dependent synapse develop-
ment and requires A-type lamins, which have been linked to muscular
dystrophies.Cell 149, May 11, 2012 ª2012 Elsevier Inc. 723
The Inflammasome’s Optical Alu-sion
PAGE 847
Age-relatedmacular degeneration (AMD) is anuntreatable formofblindness that is causedby the
degeneration of the retinal pigmented epithelium (RPE). Now, Tarallo et al. show that, in AMD,
DICER1 deficiency in the RPE leads to accumulation of Alu RNAs, which then trigger RPE cell
death via the activation of the NLRP3 inflammasome and MyD88 signaling. The authors provide
evidence for inflammasome and MyD88 activity in human AMD and demonstrate that blocking
these pathways pharmacologically prevents AMD in mice.
BMPing Up Energy Expenditure
PAGE 871Increasing energy expenditure in brown fat, also termed thermogenesis, is known to reduce bodyweight in humans andmice.
Whittle et al. show that BMP8b acts in the brain and in brown fat to increase energy expenditure. Mice lacking the protein are
more susceptible to diet-induced obesity. The findings highlight the potential for increasing thermogenesis to offsetmetabolic
disorders and reveal a surprising new role for BMP proteins in energy regulation.
Arc Executes a Hostile Takeover in Synapses
PAGE 886
Consolidationofmemory requiresactivity-dependent strengtheningof synapses throughaprocessof synaptic taggingwhileother
synapsesaresilenced.Arc isstronglyupregulatedbysynapticactivitybutparadoxicallyactsprimarily inweaksynapses todampen
local synaptic activity. Okuno et al. now describe ‘‘inverse’’ synaptic tagging for Arc, which diffuses out of active synapses to pref-
erentially bind to inactive CaMKIIb in weak synapses, promoting clearance of AMPA receptors from the postsynaptic membrane.
Fragile X Knocks Off NOS
PAGE 899
Fragile X syndrome, the leadingmonogenic cause of intellectual disability and autism, results from loss of function of the RNA-
binding protein FMRP. Kwan et al. show that FMRP interacts with motifs that are present in human, but not mouse, NOS1
mRNA to increase NOS1 translation in developing human neocortical circuits that are likely involved in cognition and
language. NOS1 protein levels are severely reduced in human fragile X neocortex, suggesting that disrupted synthesis of nitric
oxide may contribute to cognitive dysfunction.
A GAP between Humans and Primates
PAGE 912 and PAGE 923
What distinguishes the human brain from other primate brains? Two studies in this issue reveal how a human-specific neuronal
gene evolved fromanancestral gene shared amongmammals and how it impacts neuronal development. Dennis et al. identify an
incomplete duplication of an ancestral gene, which occurred concomitantly with the emergence ofHomo species and the begin-
ning of neocortex expansion. The truncated duplicate encodes a brain protein that is found only in humans. Charrier et al. report
that this gene’s product acts as a dominant negative to the ancestral protein, which encodes a Rho-GAP. Its inhibition of the orig-
inalRho-GAPproteinpromotes sustained radialmigration aswell as increaseddensity of longer spines, features thatareunique to
human brains.
Protein Acetylation Here, There, and Everywhere
PAGE 936
Kaluarachchi-Duffy et al. probe the pervasiveness of protein acetylation with a systematic synthetic dosage lethal screen.
They identify a network of more than 450 genetic interactions involving lysine deacetylases, revealing diverse pathways
and processes that are influenced by lysine acetylation, and provide biochemical validation for many new substrates. The
findings increase the number of acetylated proteins nearly 5-fold and reveal that Swi4, a tran-
scription factor, requires acetylation for its function during G1.
The Upside of Instability
PAGE 860
Although activating mutations in EGFR are known drivers of cancer, how such mutations
alter the behavior of the receptor tyrosine kinase has remained unclear. Shan et al. now
identify intrinsic structural instability encoded in wild-type EGFR kinases that impedes EGFR
dimerization and thus activation. Cancer mutations counteract this instability, predisposing
the kinase to dimerize and trigger aberrant pro-growth signaling. The findings have implications
for EGFR-targeted therapies.Cell 149, May 11, 2012 ª2012 Elsevier Inc. 725
